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Juxtarenal Aneurysm. Comparative Study with Infrarenal Abdominal
Aortic Aneurysm and Proposition of a New Classification
R. Ayari, N. Paraskevas, E. Rosset, B. Ede and A. Branchereau∗
Department of Vascular Surgery, La Timone Hospital, 264 rue Saint-Pierre, 13385 Marseille cedex 05
Objective: to propose an anatomical classification of juxtarenal aortic aneurysm (JRA) that relates to their epidemiology
and the result of surgical repair.
Material and methods: retrospective study of 53 JRA and 376 infrarenal aortic aneurysm (AAA) operated between
January 1989 and August 1999.
Results: perioperative mortality after JRA repair was 19% for type A (interrenal), 13% for type B (aneurysm of one or
two renal origins) and 4% for type C (no infrarenal neck). These differences were not significant. The overall perioperative
mortality after JRA repair (11%) was significantly higher than mortality of AAA (3%; p<0.01). Postoperative morbidity
after JRA repair was 62% for type A, 75% for type B and 33% for type C. Postoperative morbidity after type B repair
was significantly more frequent than after type C (p<0.001). The overall postoperative morbidity (51%) was significantly
more frequent than after AAA repair (26%; p<0.01). Preoperative ischaemic heart disease, aortic clamping above the
coeliac axis and aortic proximal clamping longer than 30 min were significant risk factors for death after JRA repair.
Survival by life-table analysis at five years after JRA repair and AAA repair were respectively 73%±7% and 76%±3%.
Conclusion: there is a less favourable outcome after JRA repair as compared to AAA repair. The complexity of the
surgical procedure requires accurate preoperative morphological assessment. The proposed classification of juxtarenal
aneurysms may be helpful in guiding surgical access.
Introduction with the analysis of the literature we will answer
the questions regarding epidemiology, forecast and
Juxtarenal aortic aneurysms (JRA) are usually studied surgical repair, the most adapted to these lesions.
in the context of abdominal aortic aneurysms (AAA)
rather than thoracoabdominal aneurysms (TAA). Al-
though JRA are frequently mentioned in publications Material and Method
on AAA, specific studies are not and there is no
generally agreed definition. The initial definition of Between January 1989 and August 1999, we have
Crawford1 was restrictive and the same year Qvarfordt electively treated 429 AAA. Of these, 376 (86%) pre-
et al.2 proposed the term of pararenal aneurysm, dis- sented with aortic neck below the renal arteries were
tinguishing the juxtarenal and the suprarenal ones. infrarenal and 53 (14%) juxtarenal (JRA). Among the
The Ad Hoc committee on Reporting Standards of the 53 JRA the median age of 51 male and 2 female patients
SVS/NAISCVS3 does not use the term pararenal. In was 69 years (range 40–84 years). Among the 376 AAA
surgical practice all these lesions cause the same prob- the median age of 356 male and 20 female patients
lem with regard to the difficulty of infrarenal cross was 70 years (range 44–94 years). Table 1 shows the
clamping. We use the term juxtarenal aneurysm to risk factors and associated diseases. Preoperative renal
include all AAA that do not have an infrarenal aortic insufficiency was defined for a creatinine level greater
but where the aortic diameter is normal at the level than 130 M/l. For patients with JRA a contrast en-
of the coeliac axis. hanced CT scan was performed in 28 patients between
The main aim of this retrospective study is to pro- 1989 and 1995 and a spiral CT in 25 (since 1995). A
pose an anatomical classification of three types of JRA. magnetic resonance imaging (MRI) additional to non-
Secondarily, with our experience of 53 patients and spiral CT scan was performed in three patients in order
to obtain sagital images. Angiography was carried out
in all but one patient. This last patient presented with
∗ Please address all correspondence to: A. Branchereau, Department a symptomatic aneurysm and CT-scanning providedof Vascular Surgery, La Timone Hospital, 264 rue Saint-Pierre, 13385
Marseille cedex 05. accurate anatomic information.
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Table 1. Risk factors and coexisting diseases in JRA and AAA.
N JRA N JRA N JRA Total AAA p
A B C JRA (%) (%)
(n=21) (n=8) (n=24) (n=53) (n=376)
Hypertension 13 5 12 30 (57) 212 (57) NS
Smoking 13 6 17 36 (68) 272 (72) NS
Dyslipidaemia 4 2 6 12 (23) 91 (24) NS
Diabetes mellitus 0 0 1 1 (2) 22 (6) NS
Renal insufficiency 11 1 9 21 (40) 62 (17) <0.001
Ischaemic heart disease 11 2 10 23 (43) 148 (39) NS
COPD 8 3 8 19 (36) 160 (29) NS
Previous vascular surgery 9 1 10 20 (38) 30 (8) <0.001
AAA, infrarenal aneurysm; JRA, juxtarenal aneurysm; COPD, chronic obstructive pulmonary disease.
Statistical method The median diameter of all JRA was 60 mm (range:
40–90) as compared to 50 mm (range: 40–75) for AAA,
We performed a retrospective study after selection of the difference was significant (p<0.001).
In type A, 12 (57%) patients were symptomatic: 6data bank. Perioperative results were compared with
those obtained in AAA, and statistical analysis ob- claudication, 5 abdominal pain and 1 inflammatory
aneurysm. In type B, 3 (38%) patients were symp-tained by the Chi square test (significance considered
at p<0.05). Diameters were compared with a Mann– tomatic: 2 abdominal pain and 1 inflammatory an-
eurysm. In type C, 6 (25%) patients were symptomatic:Whitney test. Influence of the considered variables
was examined with a dedicated statistical package 1 claudication, 3 abdominal pain and 2 inflammatory
aneurysm. In AAA, 116 (31%) patients were symp-(SPSS/PC, Chicago, IL, U.S.A.). Long-term results
were obtained through a surveillance protocol. Patient tomatic: 71 claudication, 33 abdominal pain and 14
inflammatory aneurysms. Vascular symptoms oc-data were obtained through telephone interviews. Life
table analysis was performed to assess long-term curred more frequently in patients with JRA, but this
difference (40% vs 31%) was not statistically significant.results. Compared survival was made with a log rank
test. Preoperative renal insufficiency was present in 11
(52%) of type A, one (13%) of type B and 9 (38%) of type
C. Previous vascular surgery (carotid endarterectomy,
peripheral bypasses) had been performed in 9 (33%)Results
type A, one (13%) for type B and 10 (42%) for type C
JRAs. These differences were not statistically sig-Anatomic lesions
nificant. If we consider the JRA overall, preoperative
renal insufficiency and previous vascular surgery oc-We propose a classification with identification of three
curred in 40% and 37% respectively, while they oc-types (Fig. 1).
curred in 16% and 8% respectively in the AAA. TheseType A (n=21) corresponds to an aneurysm of
differences were statistically significant (p<0.001).the interrenal aorta, more or less extending to the
suprarenal aorta: this dilation develops at the posterior
aortic wall. Surgical technique
Type B (n=8) describes a normal interrenal aorta
but aneurysmal involvement of one or two renal artery Surgical approach and proximal control are presented
origins. in Table 2.
Type C (n=24) is a JRA with a normal interrenal Aortic reconstruction was performed by means of
aorta and absence of renal artery aneurysmal disease. an aortic tube graft in 29, aortobifemoral graft in 5,
aortobiiliac in 13, aortoiliofemoral in 5 and an aortoiliac
graft with femorofemoral crossover bypass in 1 patient.
We performed an infrarenal anastomosis in 25 casesCompared population
of which 23 for type C and 2 for type A JRA combined
with reinforcement of the aortic wall with teflon wrap-The median diameter was 70 mm (range: 50–90) for
type A, 57 mm (range: 40–90) for type B and 58 mm ping. A bevelled anastomosis was created in 28 cases:
19 type A, 8 type B and 1 type C JRA.(range: 40–80) for type C (NS).
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Fig. 1. Juxtarenal aneurysm classification as used in our practice.
Table 2. Surgical approach and level of aortic crossclamping used Postoperative results
according to the three types of JRA.
Type of JRA Type Type Type Thirty-day mortality were 19% (n=4) in type A, 13%
A B C (n=1) in type B and 4% (n=1) in type C which is not
statistically significant. The 30-day mortality for allRetroperitoneal 17 3 10
Approach Median 3 3 4 JRA was 11% (6 patients). Mortality rate during the
laparotomy same time period among patients operated on for AAA
Transverse 1 2 10
was 3.2% (12 patients); the difference was statisticallylaparotomy
significant (p<0.05). In type A the causes of mortalityAbove coeliac 11 3 5
were multiorgan failure in three cases and myocardialaxis
Crossclamp Between coeliac 5 1 2 infarction in one case. In type B a massive pulmonary
and superior embolism caused the death. An acute colon ischaemiamesenteric
was the cause of death in type C. Considering pre- andAbove renal 5 3 13
artery intra-operative risk factors for all JRA, preoperative
Interrenal 0 1 4 ischemic heart disease, aortic clamping above the coel-
iac axis and aortic proximal clamping longer than
30 min were significant risk factors for death (Table
3).
Postoperative morbidity was 62% (13) in type A,Sixteen renal artery reconstructions were performed
75% (6) in type B and 33% (8) in type C withoutin 15 patients: 11 prosthetic grafts (5A, 4B, 2C), 1 aorto-
statistical difference. The total postoperative morbiditybirenal bypass (1A) and 3 direct reimplantations in
for JRA comprised 27 complications (51%), which wasthe aortic tube graft (1A, 2B). The indication for renal
significantly more frequent than after AAA repairartery reconstruction was atherosclerotic obstructive
(96 complications, 26%, p<0.01). Eleven patients (40%)disease in 4 (2A, 2C), aneurysmatic dilatation in 6 (6B)
presented a renal failure. Two (both type A) developedand technical inability to include the renal arteries in
the proximal anastomosis in 6 cases (5A, 1C). acute renal failure leading to temporary dialysis while
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Table 3. Univariate analysis of risk factors for early postoperative
death in patients operated on for JRA.
Parameter Number Death % p
Ischaemic heart disease Yes 23 26 0.001
No 30 0
Supra coeliac aortic Yes 19 26 0.008
clamping
No 34 3
Aortic clamping >30′ Yes 17 31 0.040
No 36 6
COPD Yes 19 21 NS
No 34 6
Preoperative renal Yes 21 19 NS
insufficiency
No 32 6
Previous vascular surgery Yes 20 15 NS
No 33 9
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No 17 6 Fig. 2. Survival after JRA and AAA repair. (– –) JRA; (––) AAA.Hypertension Yes 30 13 NS
No 23 9
Dyslipidaemia Yes 12 8 NS
No 41 12
renal failure did not determine long-term survival.Age >70 years Yes 26 12 NS
No 27 11 Among the AAA, the mean follow-up of the 364
survivors was 42 months (range 3–120 months); fourCOPD, chronic obstructive pulmonary disease.
patients were lost to follow-up. This leads to a cumu-
lative survival rate of 76%±3% at five years. Thisnine developed a permanent impairment of renal func-
tion, four of which already suffered from renal in- difference between AAA and JRA was significant
(p<0.007) (Fig. 2).sufficiency before surgery. Postoperative renal
complications were significantly more frequent after
surgical repair for JRA (21%) than after surgical repair
for AAA (6%; p<0.001).
DiscussionSpinal cord ischaemia occurred in two (4%) patients
both operated upon a type A JRA. One patient com- The incidence of JRA varies in the literature betweenplained of changes in sensation and one patient suf- 3%4 and 21%2. Although several classifications havefered from paraparesis which recovered within six been proposed none has been universally accepted.1–3months. We believe that contrast enhanced spiral CT scanningSix pulmonary infections (3 type A, 2 type B, 1 type using 1–3 mm slices and computerised reconstructionsC), two colic ischaemia (1 type A, 1 type C), two lower in the coronal and sagittal planes provides the optimallimb ischaemia (2 type A), one myocardial infarction pre-operative imaging. In the future we believe that(1 type C), one urinary infection (1 type C), one retro- angiography will be used less and less and that pos-peritoneal haematoma (1 type B) and one acute chole- sibly magnetic resonance imaging will replace CTcystitis (1 type B) were the other causes of morbidity. scanning. Pre-operative renal insufficiency and pre-
vious vascular surgery was more frequent in patients
for juxtarenal as compared with infrarenal aneurysms.
This suggests that patients with JRA have more ex-Long-term results
tensive atherosclerotic disease and, as a result, are
likely to present an increased surgical risk. In orderLong-term survival was obtained in both populations
of JRA and AAA. Life expectancy for the three types to optimise surgical outcome it is important that the
surgical approach be based upon an accurate assess-of JRA was not calculated because of the small number
of patients in each group. ment of the individual patient’s aneurysmal mor-
phology. In general, we recommend a retroperitonealAmong the 53 JRA, the mean follow-up of the 47
survivors was 43 months (range 3–120 months) and approach for Type A, a retroperitoneal approach for
Type B if the renal artery involved is left sided, aonly one patient was lost to follow-up. This leads to
a cumulative survival rate of 73%±7% at five years. midline laparotomy for Type B if the renal artery
involved is right sided.6–9 Cross-clamping time shouldIschaemic heart disease was a significant risk factor
of long-term mortality (p<0.05) whereas preoperative be kept to a minimum to reduce the risk of renal
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associated with renal artery occlusive disease, isch-
aemic heart disease, prolonged cross-clamping time
and clamping above the coeliac axis.1,4 The most feared
complications after JRA repair are renal failure and
paraplegia.2,8,9,16 Pre-operatively, patients should be ap-
praised of the increased risk of such surgery and
problems of renal failure and spinal cord ischaemia
leading to paralysis specifically mentioned. En-
dovascular treatment of JRA with the currently avail-
able devices should not be considered. Although cases
have been reported,17 these aneurysms do not fulfil
our criteria for JRA. We believe that even endografts
incorporating suprarenal anchorage are not suitable
for these lesions. However, in the future endograft
with side holes may solve the problem.
Conclusion
Our experience is in accordance with the results of
other reported studies, showing a less favourable out-
come after JRA repair as compared to AAA repair.
This difference in prognosis seems dictated by the
more extensive pathology and advanced athero-
sclerosis process. The complexity of the surgical pro-
cedure requires accurate preoperative morphologicalFig. 3. Sagittal slice of type A JRA by means of MRI, showing
posterior aortic wall dilatation opposite the visceral arteries. assessment. The proposed classification of juxtarenal
aneurysms is helpful, especially in guiding the most
Table 4. Early postoperative mortality rates after JRA and AAA appropriate surgical access.
repair.
1st author Number Mortality Number Mortality p
[reference] of JRA % of AAA %
Year of References
publication
1 Crawford ES, Beckett WC, Greer MS. Juxtarenal infrarenal
AURC [13] 77 8 690 4 NS abdominal aortic aneurysm. Special diagnostic and therapeutic
1990 considerations. Ann Surg 1986; 203: 661–670.
Faggioli [4] 50 12 1400 4 0.02 2 Qvarfordt PG, Stoney RJ, Reilly LM et al. Management of
1998 pararenal aneurysm of the abdominal aorta. J Vasc Surg 1986; 3:
Present 53 11 376 3 p<0.05 84–93.
series 3 Ad Hoc Committee on Reporting Standards. SVS/NAISCVS.
2000 Suggested Standards for reporting on arterial aneurysms. J Vasc
Surg 1991; 13: 452–458.
4 Faggioli G, Stella A, Freyric A et al. Early and long-term
results in the surgical treatment of juxtarenal and pararenalfailure and spinal cord ischaemia. Ischaemic tolerance
aortic aneurysms. Eur J Vasc Endovasc Surg 1998; 15: 205–211.of the kidneys can be improved with cold perfusion.11 5 Crawford ES, DeNatale RW. Thoracoabdominal aortic an-
eurysm: observations regarding the natural course of the disease.Division of the left renal vein may impair renal func-
J Vasc Surg 1986; 3: 578–582.tion and should be avoided if possible. In the present
6 Sicard GA, Freeman MB, Van Der Woude JC, Anderson CB.series mortality following JRA repair was statistically Comparison between the transabdominal and retroperitoneal
approach for reconstruction of the infrarenal abdominal aorta. Jgreater than after infrarenal aneurysm repair (Table
Vasc Surg 1987; 5: 9–27.4). This reflects the increased complexity of the surgery
7 Williams GM, Ricotta JJ, Zinner M, Burdick J. The extendedfor JRA, especially in Type A lesions. In the literature retroperitoneal approach for treatment of extensive athero-
sclerosis of the aorta and renal vessels. Surgery 1980; 88: 846–855.the surgical mortality following JRA repair ranges
8 Nypaver TJ, Shepard AD, Reddy DJ et al. Repair of pararenalfrom 1–12%.2,4 This compares with AAA where the
abdominal aortic aneurysms. An analysis of operative man-literature sites a range of mortality from 3%–8%.9,14,15 agement. Arch Surg 1993; 128: 803–813.
9 Jean-Claude JM, Reilly LM, Stoney RJ, Messina LM. PararenalIn various series increased mortality and morbidity is
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centers. J Vasc Surg 1996; 23: 191–200.traumatic aortic transection. J Thorac Cardiovasc Surg 1981; 81:
15 Katz DJ, Stanley JC, Zelenock GB. Operative mortality rates669–674.
for intact and ruptured abdominal aortic aneurysms in Michigan:11 Eriksson I, Bowald S, Karacagil S. Surgical treatment of
an eleven year stadewide experience. J Vasc Surg 1994; 19:pararenal abdominal aneurysms. Int Angiol 1988; 7: 7–13.
804–817.12 Huber D, Harris JP, Walker PJ, May J, Tyrer P. Does division 16 Poulias GE, Doundoulakis N, Skoutas B et al. Juxtarenalof the left renal vein during aortic surgery adversely affect renal abdominal aneurysmectomy. J Cardiovasc Surg 1992; 33: 324–330.
function? Ann Vasc Surg 1991; 51: 74–79. 17 Ferko A, Krajina A, Jon B et al. Juxtarenal aortic aneurysm:
13 L’AURC and Kieffer E, Koskas F, Dewailly J, Gouny P. Mor- endoluminal transfemoral repair? Eur Radiol 1997; 7: 703–707.
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